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Foreword
This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
In the present document, modal verbs have the following meanings:
shall		indicates a mandatory requirement to do something
shall not	indicates an interdiction (prohibition) to do something
The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in Technical Reports.
The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced, non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a referenced document.
should		indicates a recommendation to do something
should not	indicates a recommendation not to do something
may		indicates permission to do something
need not	indicates permission not to do something
The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions "might not" or "shall not" are used instead, depending upon the meaning intended.
can		indicates that something is possible
cannot		indicates that something is impossible
The constructions "can" and "cannot" are not substitutes for "may" and "need not".
will		indicates that something is certain or expected to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
will not		indicates that something is certain or expected not to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
might	indicates a likelihood that something will happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
might not	indicates a likelihood that something will not happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
In addition:
is	(or any other verb in the indicative mood) indicates a statement of fact
is not	(or any other negative verb in the indicative mood) indicates a statement of fact
[bookmark: _Toc354565178][bookmark: _Toc47081112]The constructions "is" and "is not" do not indicate requirements.
[bookmark: _Toc17819]

[bookmark: _Toc19349]1	Scope
[bookmark: _Toc354565179]The present document specifies the technical characteristics,  applicable test conditions, performance assessment and performance criteria for of NR Repeater and associated ancillary equipment in respect of Electromagnetic Compatibility (EMC). Technical specifications related to the antenna port are not included in the present document.
The environment classification used in the present document refers to the residential, commercial and light industrial environment classification used in IEC 61000‑6-1 [X] and IEC 61000-6-3 [X].
The EMC requirements have been selected to ensure an adequate level of compatibility for apparatus at residential, commercial and light industrial environments. The levels, however, do not cover extreme cases which may occur in any location but with low probability of occurrence.
[bookmark: _Toc47081113][bookmark: _Toc27151][bookmark: _Toc19237]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
[bookmark: OLE_LINK2][bookmark: OLE_LINK1][bookmark: OLE_LINK4][bookmark: OLE_LINK3]-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[bookmark: _Toc354565180][1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications"
	
[bookmark: _Toc17583][bookmark: _Toc47081114][bookmark: _Toc25982]3	Definitions, symbols and abbreviations
[bookmark: _Toc354565181][bookmark: _Toc47081115][bookmark: _Toc13644][bookmark: _Toc12106]3.1	Definitions
For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
[bookmark: _Toc354565182][bookmark: _Toc47081116][bookmark: _Toc6315][bookmark: _Toc7054]3.2	Symbols
For the purposes of the present document, the following symbols apply:
[bookmark: _Toc354565183][bookmark: _Toc47081117][bookmark: _Toc27355][bookmark: _Toc32053]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

[bookmark: _Toc27540][bookmark: _Toc47081118][bookmark: _Toc354565184][bookmark: _Toc6812]4	Test conditions
[bookmark: _Toc32512][bookmark: _Toc354565185][bookmark: _Toc47081119][bookmark: _Toc6725]4.1	General
[bookmark: _Toc354565186]Texts will be added.
[bookmark: _Toc47081120][bookmark: _Toc20901][bookmark: _Toc30430]4.2	Arrangements for test signals for NR repeaters
Texts will be added.
[bookmark: _Toc2538][bookmark: _Toc47081123][bookmark: _Toc25803]4.3	Narrow band responses
[bookmark: _Hlk510783054]Responses on receivers or duplex transceivers occurring during the immunity test at discrete frequencies which are narrow band responses (spurious responses), are identified by the following method:
-	if during an immunity test the quantity being monitored goes outside the specified tolerances (clause 6), it is necessary to establish whether the deviation is due to a narrow band response or to a wide band (EMC) phenomenon. Therefore, the test shall be repeated with the unwanted signal frequency increased, and then decreased by 2 x BWChannel MHz, where BWChannel is the channel bandwidth as defined in TS 38.106 [x], clause x;
-	if the deviation disappears in either one or both of the above MHz offset cases, then the response is considered as a narrow band response;
-	if the deviation does not disappear, this may be due to the fact that the offset has made the frequency of the unwanted signal correspond to the frequency of another narrow band response. Under these circumstances the procedure is repeated with the increase and decrease of the frequency of the unwanted signal set to 2.5 x BWChannel MHz;
-	if the deviation does not disappear with the increased and/or decreased frequency, the phenomenon is considered wide band and therefore an EMC problem and the equipment fails the test.
For immunity test narrow band responses are disregarded.
For EUT capable of multi-band operation, all supported operating bands shall be considered for narrowband responses.
[bookmark: _Toc3213][bookmark: _Toc2990][bookmark: _Toc47081126]4.4	Exclusion bands
Texts will be added.
[bookmark: _Toc47081131][bookmark: _Toc5407][bookmark: _Toc2712]4.5	NR repeaters test configurations
Texts will be added.
[bookmark: _Toc47081134][bookmark: _Toc24897][bookmark: _Toc4784]5	Performance assessment
[bookmark: _Toc17764][bookmark: _Toc47081135][bookmark: _Toc3377]5.1	General
Texts will be added.
[bookmark: _Toc47081136][bookmark: _Toc31122][bookmark: _Toc22785]5.2	NR repeaters
Texts will be added.
[bookmark: _Toc47081142][bookmark: _Toc19639][bookmark: _Toc10372]5.3	Ancillary equipment
At the manufacturer's discretion the test may be performed on the ancillary equipment separately or on a representative configuration of the combination of radio and ancillary equipment. In each case EUT is tested against all applicable immunity and emission clauses of the present document and in each case, compliance enables the ancillary equipment to be used with different radio equipment.
[bookmark: _Toc47081143][bookmark: _Toc4074][bookmark: _Toc12885]6	Performance criteria
[bookmark: _Toc47081144][bookmark: _Toc11612][bookmark: _Toc14407]6.1	Performance criteria for continuous phenomena for NR repeaters
Texts will be added.
[bookmark: _Toc47081147][bookmark: _Toc2332][bookmark: _Toc22255]6.2	Performance criteria for transient phenomena for NR repeaters
Texts will be added.
[bookmark: _Toc47081150][bookmark: _Toc24072][bookmark: _Toc22901]6.3	Performance criteria for continuous phenomena for Ancillary equipment
The apparatus shall continue to operate as intended during and after the test. No degradation of performance or loss of function is allowed below the performance level specified by the manufacturer, when the apparatus is used as intended. The performance level may be replaced by a permissible performance loss. If the minimum performance level or the permissible performance loss is not specified by the manufacturer, either of these may be derived from the product description and documentation and what the user may reasonably expect from the apparatus if used as intended.
[bookmark: _Toc22894][bookmark: _Toc47081151][bookmark: _Toc9880]6.4	Performance criteria for transient phenomena for Ancillary equipment
The apparatus shall continue to operate as intended after the test. No degradation of performance or loss of function is allowed below the performance level specified by the manufacturer, when the apparatus is used as intended. The performance level may be replaced by a permissible performance loss. During the test, degradation of performance is however allowed. If the minimum performance level or the permissible performance loss is not specified by the manufacturer, either of these may be derived from the product description and documentation and what the user may reasonably expect from the apparatus if used as intended.
[bookmark: _Toc8367][bookmark: _Toc47081152][bookmark: _Toc12416]7	Applicability overview
[bookmark: _Toc47081153][bookmark: _Toc26303][bookmark: _Toc12422]7.1	Emission
Table 7.1-1: Emission requirements applicability
	Phenomenon
	Application
	Equipment test requirement
	Reference
clause in the 
	Reference
standard

	
	
	NR repeater equipment
	Ancillary equipment
	present document
	

	Radiated emission
	Enclosure
	applicable for [repeater TBD]
(Note)
	not applicable
	8.2.1
	ITU-R SM.329 [x]

	Radiated emission
	Enclosure of ancillary equipment
	not applicable
	applicable
	8.2.2
	CISPR 32 [x]

	Conducted emission
	DC power input/output port
	applicable
	applicable
	8.3
	CISPR 32 [x]

	Conducted emission
	AC mains input/output port
	applicable
	applicable
	8.4
	CISPR 32 [x]

	Conducted emission
	Telecommunication port
	applicable

	applicable
	8.5
	CISPR 32 [x]

	Harmonic current emissions
	AC mains input port
	applicable
	applicable
	8.6
	IEC 61000-3-2 [x] or
 IEC 61000-3-12 [x] 
(NOTE 2)

	Voltage fluctuations and flicker
	AC mains input port
	applicable
	applicable
	8.7
	IEC 61000-3-3 [x] or
 IEC 61000-3-11 [x] 
(NOTE 2)

	NOTE 1:	Radiated emission requirements for [repeater TBD] are described in subclause 8.2.1. 
NOTE 2:	Selection of the reference IEC specification is based on the rated input current of the EUT’s power supply.



[bookmark: _Toc16938][bookmark: _Toc10375][bookmark: _Toc47081154]7.2	Immunity
Table 7.2-1: Immunity requirements applicability
	Phenomenon
	Application
	Equipment test requirement
	Reference
	Reference

	
	
	NR repeater equipment
	Ancillary equipment
	clause in the present document
	standard

	RF electromagnetic field (80 – 6000 MHz)
	Enclosure
	applicable
	applicable
	9.2
	IEC 61000‑4‑3 [x]

	Electrostatic discharge
	Enclosure
	applicable
	applicable
	9.3
	IEC 61000‑4‑2 [x]

	Fast transients common mode
	Signal, telecommunications and control ports, DC and AC power input ports
	applicable
	applicable
	9.4
	IEC 61000‑4‑4 [x]

	RF common mode
0.15 - 80 MHz
	Signal, telecommunications and control ports, DC and AC power input ports
	applicable
	applicable
	9.5
	IEC 61000‑4‑6 [x]

	Voltage dips and interruptions
	AC mains power input ports
	applicable
	applicable
	9.6
	IEC 61000‑4‑11 [x]

	Surges, common and differential mode
	AC power input ports and telecommunications port
	applicable
	applicable
	9.7
	IEC 61000‑4‑5 [x]



[bookmark: _Toc22347][bookmark: _Toc12537][bookmark: _Toc47081155]8	Emission
[bookmark: _Toc31789][bookmark: _Toc47081156][bookmark: _Toc20783]8.1	Test configurations
[bookmark: _Toc486867075]Texts will be added.
[bookmark: _Toc22885][bookmark: _Toc47081157][bookmark: _Toc6937]8.2	Radiated emission
Texts will be added.
[bookmark: _Toc13334][bookmark: _Toc47081158][bookmark: _Toc30761]8.3	Conducted emission DC power input/output port
This test is applicable to equipment which may have DC cables longer than 3 m.
If the DC power cable of the radio equipment is intended to be less than 3 m in length, and intended only for direct connection to a dedicated AC to DC power supply, then the measurement shall be performed only on the AC power input of that power supply as specified in clause 8.4.
This test shall be performed on a representative configuration of the radio equipment, the associated ancillary equipment, or representative configuration of the combination of radio and ancillary equipment.
[bookmark: _Toc45879623][bookmark: _Toc52560427][bookmark: _Toc52560331][bookmark: _Toc82627582][bookmark: _Toc52560521][bookmark: _Toc29812127][bookmark: _Toc61181755][bookmark: _Toc52560740][bookmark: _Toc37139315][bookmark: _Toc37268413][bookmark: _Toc74642722][bookmark: _Toc20994268][bookmark: _Toc76543760][bookmark: _Toc37268319]8.3.1	Definition
This test assesses the ability of radio equipment and ancillary equipment to limit internal noise from the DC power input/output ports.
[bookmark: _Toc52560741][bookmark: _Toc82627583][bookmark: _Toc74642723][bookmark: _Toc61181756][bookmark: _Toc37268320][bookmark: _Toc45879624][bookmark: _Toc37139316][bookmark: _Toc20994269][bookmark: _Toc76543761][bookmark: _Toc29812128][bookmark: _Toc52560428][bookmark: _Toc52560332][bookmark: _Toc37268414][bookmark: _Toc52560522]8.3.2	Test method
The test method shall be in accordance with CISPR 32 [x] and the Artificial Mains Network (AMN) shall be connected to a DC power source.
In the case of DC output ports, the ports shall be connected via an AMN to a load drawing the rated current of the source.
A measuring receiver shall be connected to each AMN measurement port in turn and the conducted emission recorded.
The equipment shall be installed with a ground plane as defined in CISPR 32 [x]. The reference earth point of the AMN shall be connected to the reference ground plane with a conductor as short as possible.
[bookmark: _Toc37268415][bookmark: _Toc37139317][bookmark: _Toc61181757][bookmark: _Toc52560333][bookmark: _Toc76543762][bookmark: _Toc82627584][bookmark: _Toc45879625][bookmark: _Toc52560429][bookmark: _Toc37268321][bookmark: _Toc74642724][bookmark: _Toc52560742][bookmark: _Toc52560523][bookmark: _Toc20994270][bookmark: _Toc29812129]8.3.3	Limits
The equipment shall meet the limits according to CISPR 32 [x] table A.9, which are defined for average detector receiver and for quasi-peak detector receiver. If the average limit is met when using a quasi‑peak detector, the equipment shall be deemed to meet both limits and measurement with the average detector receiver is not necessary.
Where there is a step in the referred limit values, the lower value shall be applied at the transition frequency.
[bookmark: _Toc16708][bookmark: _Toc47081159][bookmark: _Toc2566]8.4	Conducted emissions, AC mains power input/output port
This test is applicable to equipment powered by the AC mains.
This test is not applicable to AC output ports which are connected directly (or via a circuit breaker) to the AC power port of the EUT.
This test shall be performed on a representative configuration of the radio equipment, the associated ancillary equipment, or representative configuration of the combination of radio and ancillary equipment.
[bookmark: _Toc61181759][bookmark: _Toc76543764][bookmark: _Toc37268417][bookmark: _Toc74642726][bookmark: _Toc52560744][bookmark: _Toc52560525][bookmark: _Toc20994272][bookmark: _Toc82627586][bookmark: _Toc29812131][bookmark: _Toc52560431][bookmark: _Toc45879627][bookmark: _Toc37268323][bookmark: _Toc37139319][bookmark: _Toc52560335]8.4.1	Definition
This test assesses the ability of radio equipment and ancillary equipment to limit internal noise from the AC mains power input/output ports.
[bookmark: _Toc37268324][bookmark: _Toc52560336][bookmark: _Toc20994273][bookmark: _Toc45879628][bookmark: _Toc76543765][bookmark: _Toc37268418][bookmark: _Toc52560432][bookmark: _Toc37139320][bookmark: _Toc82627587][bookmark: _Toc61181760][bookmark: _Toc74642727][bookmark: _Toc29812132][bookmark: _Toc52560745][bookmark: _Toc52560526]8.4.2	Test method
The test method shall be in accordance with CISPR 32 [x].
[bookmark: _Toc20994274][bookmark: _Toc37268419][bookmark: _Toc76543766][bookmark: _Toc52560337][bookmark: _Toc37139321][bookmark: _Toc82627588][bookmark: _Toc61181761][bookmark: _Toc45879629][bookmark: _Toc52560746][bookmark: _Toc29812133][bookmark: _Toc52560527][bookmark: _Toc37268325][bookmark: _Toc74642728][bookmark: _Toc52560433]8.4.3	Limits
The equipment shall meet the limits according to CISPR 32 [x] table A.10, which are defined for the average detector receiver and for quasi-peak detector receiver. If the average limit is met when using a quasi‑peak detector, the equipment shall be deemed to meet both limits and measurement with the average detector receiver is not necessary.
For the referred limit values following shall apply:
Where the limits value varies over a given frequency range, it changes linearly with respect to the logarithm of the frequency.
Where there is a step in the relevant limit, the lower value shall be applied at the transition frequency.
Alternatively, for equipment intended to be used in telecommunication centres the limits given in CISPR 32 [x] table A.9 shall be used.
[bookmark: _Toc14341][bookmark: _Toc21249][bookmark: _Toc47081160]8.5	Conducted emissions, telecommunication port
This test is applicable for radio equipment and/or ancillary equipment for fixed use which have telecommunication ports.
This test shall be performed on a representative configuration of radio equipment, the associated ancillary equipment, or a representative configuration of the combination of radio and ancillary equipment.
[bookmark: _Toc52560748][bookmark: _Toc61181763][bookmark: _Toc52560435][bookmark: _Toc52560529][bookmark: _Toc52560339][bookmark: _Toc74642730][bookmark: _Toc82627590][bookmark: _Toc76543768][bookmark: _Toc52563820][bookmark: _Toc52563725][bookmark: _Toc37268421][bookmark: _Toc37139323][bookmark: _Toc20994276][bookmark: _Toc29812135][bookmark: _Toc76543814][bookmark: _Toc74642636][bookmark: _Toc45879631][bookmark: _Toc37268327][bookmark: _Toc61181818][bookmark: _Toc52563913][bookmark: _Toc13376]8.5.1	Definition
This test assesses the EUT unwanted emission present at the telecommunication ports.
[bookmark: _Toc37139324][bookmark: _Toc52560530][bookmark: _Toc52560436][bookmark: _Toc20994277][bookmark: _Toc52560749][bookmark: _Toc45879632][bookmark: _Toc82627591][bookmark: _Toc29812136][bookmark: _Toc37268328][bookmark: _Toc74642731][bookmark: _Toc76543769][bookmark: _Toc52560340][bookmark: _Toc61181764][bookmark: _Toc37268422]8.5.2	Test method
The test method shall be in accordance with CISPR 32 [x].
[bookmark: _Toc37268329][bookmark: _Toc45879633][bookmark: _Toc20994278][bookmark: _Toc37139325][bookmark: _Toc61181765][bookmark: _Toc82627592][bookmark: _Toc52560531][bookmark: _Toc52560750][bookmark: _Toc29812137][bookmark: _Toc52560437][bookmark: _Toc52560341][bookmark: _Toc37268423][bookmark: _Toc76543770][bookmark: _Toc74642732]8.5.3	Limits
The telecommunication ports shall meet the limits according to CISPR 32 [x] table A.12.
For the referred limit values, following shall apply:
Where the limits value varies over a given frequency range, it changes linearly with respect to the logarithm of the frequency.
Where there is a step in the relevant limit, the lower value shall be applied at the transition frequency.
Alternatively, for equipment intended to be used in telecommunication centres only, the limits given in CISPR 32 [x] table A.11 may be used.
[bookmark: _Toc27850][bookmark: _Toc47081161][bookmark: _Toc4732]8.6	Harmonic Current emissions (AC mains input port)
The requirements of IEC 61000‑3‑2 [x] for harmonic current emission apply for equipment covered by the scope of the present document. For equipment with an input current greater than 16 A per phase, IEC 61000-3-12 [x] applies.
[bookmark: _Toc20287][bookmark: _Toc47081162][bookmark: _Toc12253]8.7	Voltage fluctuations and flicker (AC mains input port)
The requirements of IEC 61000‑3‑3 [x] for voltage fluctuations and flicker apply for equipment covered by the scope of the present document. For equipment with an input current greater than 16 A per phase, IEC 61000-3-11 [x] applies.
[bookmark: _Toc47081163][bookmark: _Toc23181][bookmark: _Toc32010]9	Immunity
[bookmark: _Toc47081164][bookmark: _Toc15172][bookmark: _Toc26772]9.1	Test configurations
Texts will be added.
[bookmark: _Toc5255][bookmark: _Toc47081165][bookmark: _Toc4254]9.2	RF electromagnetic field (80 MHz - 6000 MHz)
[bookmark: _Toc20994289][bookmark: _Toc37139336][bookmark: _Toc37268340][bookmark: _Toc29812148][bookmark: _Toc37268434][bookmark: _Toc478463327]The test shall be performed on a representative configuration of the equipment, the associated ancillary equipment, or representative configuration of the combination of radio and ancillary equipment.
[bookmark: _Toc15438][bookmark: _Hlk85812303]9.2.1	Definition
This test assesses the ability of radio equipment and ancillary equipment to operate as intended in the presence of a radio frequency electromagnetic field disturbance at the enclosure.
[bookmark: _Toc20994290][bookmark: _Toc37268435][bookmark: _Toc37268341][bookmark: _Toc37139337][bookmark: _Toc29812149][bookmark: _Toc16198]9.2.2	Test method and level
The test method shall be in accordance with IEC 61000‑4‑3 [x], which specified test methodology based on anechoic chamber. The use of reverberation chamber test method according to IEC 61000-4-21 [x], clause 6.1 and Annex D as alternative method is allowed.
The following requirements shall apply:
-	The test level shall be 3 V/m amplitude modulated to a depth of 80 % by a sinusoidal audio signal of 1 kHz;
-	The stepped frequency increments shall be 1 % of the momentary frequency;
-	The test shall be performed over the frequency range 80 MHz  - 6000 MHz; with the exception of the exclusion band for receivers (see clause X);
-	Responses in stand-alone receivers or receivers which are part of transceivers occurring at discrete frequencies which are narrow band responses, shall be disregarded, see clause X;
-	The frequencies selected during the test shall be recorded in the test report.
-	For the test method in accordance with IEC 61000-4-3[X], for repeater operating in FR2 the spatial exclusion zone can be chosen to protect the base station receiver. For the frequency arrange above 690 MHz a level of 10V/m applies on the non-radiating faces of the repeater.
[bookmark: _Toc37268436][bookmark: _Toc29812150][bookmark: _Toc37268342][bookmark: _Toc20994291][bookmark: _Toc37139338][bookmark: _Toc4088]9.2.3	Performance criteria
NR Repeater:
	The performance criteria of clause X shall apply.
Ancillary equipment:
	The performance criteria of clause X shall apply.
[bookmark: _Toc32090][bookmark: _Toc47081166][bookmark: _Toc3587]9.3	Electrostatic discharge
The test shall be performed on a representative configuration of the radio equipment, the associated ancillary equipment, or representative configuration of the combination of radio and ancillary equipment.
[bookmark: _Toc37139340][bookmark: _Toc29812152][bookmark: _Toc20994293][bookmark: _Toc37268438][bookmark: _Toc37268344][bookmark: _Toc3246]9.3.1	Definition
This test assesses the ability of radio equipment and ancillary equipment to operate as intended in the event of an electrostatic discharge.
[bookmark: _Toc29812153][bookmark: _Toc37268345][bookmark: _Toc37139341][bookmark: _Toc37268439][bookmark: _Toc20994294][bookmark: _Toc2738]9.3.2	Test method and level
The test method shall be in accordance with IEC 61000‑4‑2 [X]:
-	for contact discharge, the equipment shall pass at  ±4 kV;
-	for air discharge shall pass at ±8 kV;
-	electrostatic discharge shall be applied to all exposed surfaces of the EUT except where the user documentation specially indicates a requirement for appropriate protective measures.
[bookmark: _Toc29812154][bookmark: _Toc37268440][bookmark: _Toc20994295][bookmark: _Toc37139342][bookmark: _Toc37268346][bookmark: _Toc13640]9.3.3	Performance criteria
NR Repeater:
	The performance criteria of clause X shall apply.
Ancillary equipment:
	The performance criteria of clause X shall apply.
[bookmark: _Toc5052][bookmark: _Toc47081167][bookmark: _Toc20371]9.4	Fast transients common mode
The test shall be performed on AC mains power input ports.
This test shall be performed on signal ports, telecommunication ports, control ports and DC power input/output ports if the cables may be longer than 3 m.
Where this test is not carried out on a port or any other ports because the manufacturer declares that it is not intended to be used with cables longer than 3 m, a list of ports which were not tested for this reason shall be included in the test report.
This test shall be performed on a representative configuration of the equipment, the associated ancillary equipment, or representative configuration of the combination of radio and ancillary equipment.
[bookmark: _Toc37139344][bookmark: _Toc37268348][bookmark: _Toc37268442][bookmark: _Toc20994297][bookmark: _Toc29812156][bookmark: _Toc23228]9.4.1	Definition
This test assesses the ability of radio equipment and ancillary equipment to operate as intended in the event of fast transients present on one of the input/output ports.
[bookmark: _Toc37139345][bookmark: _Toc29812157][bookmark: _Toc20994298][bookmark: _Toc37268443][bookmark: _Toc37268349][bookmark: _Toc29328]9.4.2	Test method and level
The test method shall be in accordance with IEC 61000‑4‑4 [X]:
-	The test level for signal ports, telecommunication ports and control ports shall be 0.5 kV open circuit voltage as given in IEC 61000‑4‑4 [X];
-	The test level for DC power input/output ports shall be 0.5 kV open circuit voltage as given in IEC 61000‑4‑4 [X];
-	The test level for AC mains power input ports shall be 1 kV open circuit voltage as given in IEC 61000‑4‑4 [X].
[bookmark: _Toc37139346][bookmark: _Toc37268350][bookmark: _Toc29812158][bookmark: _Toc37268444][bookmark: _Toc20994299][bookmark: _Toc26840]9.4.3	Performance criteria
NR Repeater:
	The performance criteria of clause X shall apply.
Ancillary equipment:
	The performance criteria of clause X shall apply.
[bookmark: _Toc4595][bookmark: _Toc47081168][bookmark: _Toc20390]9.5	RF common mode (0.15 MHz - 80 MHz)
The test shall be performed on AC mains power input/output ports.
This test shall be performed on signal ports, telecommunication ports, control and DC power input/output ports, which may have cables longer than 3 m.
Where this test is not carried out on a port or any other ports because the manufacturer declares that it is not intended to be used with cables longer than stated above, a list of ports which were not tested shall be included in the test report.
This test shall be performed on a representative configuration of the equipment, the associated ancillary equipment, or representative configuration of the combination of radio and ancillary equipment.
[bookmark: _Toc30078]9.5.1	Definition
This test assesses the ability of radio equipment and ancillary equipment to operate as intended in the presence of a radio frequency electromagnetic disturbance.
[bookmark: _Toc37268447][bookmark: _Toc29812161][bookmark: _Toc37268353][bookmark: _Toc37139349][bookmark: _Toc20994302][bookmark: _Toc3995]9.5.2	Test method and level
The test method shall be in accordance with IEC 61000‑4‑6 [X]:
-	The test signal shall be amplitude modulated to a depth of 80 % by a sinusoidal audio signal of 1 kHz;
-	The stepped frequency increments shall be 50 kHz in the frequency range 150 kHz to 5 MHz and 1% frequency increment of the momentary frequency in the frequency range 5 MHz to 80 MHz;
-	The test level shall be severity level 2 as given in IEC 61000‑4‑6 [X] corresponding to 3 V rms, at a transfer impedance of 150 Ω;
-	The test shall be performed over the frequency range 150 kHz - 80 MHz;
-	The injection method to be used shall be selected according to the basic standard IEC 61000-4-6 [X];
-	Responses of stand-alone receivers or receivers which are part of transceivers occurring at discrete frequencies which are narrow band responses, shall be disregarded, see subclause X;
-	The frequencies of the immunity test signal selected and used during the test shall be recorded in the test report.
[bookmark: _Toc3847][bookmark: _Toc20994303][bookmark: _Toc37139350][bookmark: _Toc37268448][bookmark: _Toc37268354][bookmark: _Toc29812162]9.5.3	Performance criteria
NR Repeater:
	The performance criteria of clause X shall apply.
Ancillary equipment:
	The performance criteria of clause X shall apply.
[bookmark: _Toc30570][bookmark: _Toc47081169][bookmark: _Toc5482]9.6	Voltage dips and interruptions
The tests shall be performed on AC mains power input ports.
These tests shall be performed on a representative configuration of the equipment, the associated ancillary equipment, or representative configuration of the combination of radio and ancillary equipment.
[bookmark: _Toc37139352][bookmark: _Toc37268356][bookmark: _Toc29812164][bookmark: _Toc37268450][bookmark: _Toc20994305][bookmark: _Toc27260]9.6.1	Definition
These tests assess the ability of radio equipment and ancillary equipment to operate as intended in the event of voltage dips and interruptions present on the AC mains power input ports.
[bookmark: _Toc29812165][bookmark: _Toc37268451][bookmark: _Toc20994306][bookmark: _Toc37268357][bookmark: _Toc37139353][bookmark: _Toc4107]9.6.2	Test method and level
The following requirements shall apply.
The test method shall be in accordance with IEC 61000‑4‑11 [X].
The test levels shall be:
-	Voltage dip: 0 % residual voltage for 0.5 cycle;
-	Voltage dip: 0 % residual voltage for 1 cycle;
-	Voltage dip: 70 % residual voltage for 25/30 cycles (at 50/60 Hz);
-	Voltage interruption: 0 % residual voltage for 250/300 cycles (at 50/60 Hz).
[bookmark: _Toc20994307][bookmark: _Toc29812166][bookmark: _Toc37268358][bookmark: _Toc37139354][bookmark: _Toc37268452][bookmark: _Toc22714]9.6.3	Performance criteria
For a 0 % residual voltage dip test, the performance criteria for transient phenomena shall be applied:
-	Criteria X for NR Repeater
-	Criteria X for ancillary equipment
For a 70% residual voltage dip test and for voltage interruption test, the following applies:
1.	In the case where the equipment is fitted with or connected to a battery back-up, the following performance criteria shall be applied:
-	Criteria X for NR Repeater
-	Criteria X for ancillary equipment
2.	In the case where the equipment is powered solely from the AC mains supply (without the use of a parallel battery back-up) volatile user data may have been lost and if applicable the communication link need not to be maintained and lost functions should be recoverable by user or operator:
-	No unintentional responses shall occur at the end of the test
-	In the event of loss of communications link or in the event of loss of user data, this fact shall be recorded in the test report.
[bookmark: _Toc31260][bookmark: _Toc47081170][bookmark: _Toc7044]9.7	Surges, common and differential mode
[bookmark: _Toc37268360][bookmark: _Toc29812168][bookmark: _Toc20994309][bookmark: _Toc37268454][bookmark: _Toc37139356]The tests shall be performed on AC mains power input ports.
This test shall be additionally performed on telecommunication ports.
These tests shall be performed on a representative configuration of the repeater, the associated ancillary equipment, or representative configuration of the combination of radio and ancillary equipment.
[bookmark: _Toc25041][bookmark: _Toc29812172][bookmark: _Toc37268364][bookmark: _Toc37139360][bookmark: _Toc37268458][bookmark: _Toc20994313]9.7.1	Definition
These tests assess the ability of radio equipment and ancillary equipment to operate as intended in the event of surges being present at the AC mains power input ports and telecommunication ports.
[bookmark: _Toc37268361][bookmark: _Toc37139357][bookmark: _Toc29812169][bookmark: _Toc37268455][bookmark: _Toc20994310][bookmark: _Toc29534]9.7.2	Test method and level
The test method shall be in accordance with IEC 61000-4-5 [X].
The requirements and evaluation of test results given in clause 9.7.2.1 (telecommunication ports, outdoor cables), clause 9.7.2.2 (telecommunication ports, indoor cables) and clause 9.7.2.3 (AC power ports) shall apply, but no test shall be required where normal functioning cannot be achieved, because of the impact of the CDN on the EUT.
[bookmark: _Toc20994311][bookmark: _Toc37268362][bookmark: _Toc29812170][bookmark: _Toc37139358][bookmark: _Toc37268456][bookmark: _Toc8202]9.7.2.1	Test method for telecommunication ports directly connected to outdoor cables
The test level for telecommunications ports, intended to be directly connected to the telecommunications network via outdoor cables, shall be 1 kV line to ground as given in IEC 61000-4-5 [X]. In this case the total output impedance of the surge generator shall be in accordance with the basic standard IEC 61000-4-5 [X].
The test generator shall provide the 1.2/50 s pulse as defined in IEC 61000-4-5 [X].
[bookmark: _Toc37139359][bookmark: _Toc20994312][bookmark: _Toc29812171][bookmark: _Toc37268457][bookmark: _Toc37268363][bookmark: _Toc2554]9.7.2.2	Test method for telecommunication ports connected to indoor cables
The test level for telecommunication ports, intended to be connected to indoor cables (longer than 10 m) shall be 0.5 kV line to ground. In this case the total output impedance of the surge generator shall be in accordance with the basic standard IEC 61000-4-5 [X].
The test generator shall provide the 1.2/50 s pulse as defined in IEC 61000-4-5 [X].
[bookmark: _Toc129]9.7.2.3	Test method for AC power ports
The test level for AC power input ports shall be 2 kV line to ground, and 1 kV line to line, with the output impedance of the surge generator as given in IEC 61000-4-5 [X].
In telecommunication centres 1 kV line to ground and 0.5 kV line to line shall be used.
The test generator shall provide the 1.2/50 s pulse as defined in IEC 61000-4-5 [X].
[bookmark: _Toc29812173][bookmark: _Toc37139361][bookmark: _Toc20994314][bookmark: _Toc37268365][bookmark: _Toc37268459][bookmark: _Toc13144]9.7.3	Performance criteria
NR Repeater:
	The performance criteria of clause X shall apply.
Ancillary equipment:
	The performance criteria of clause X shall apply.
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